Setup of Embedded Ethernet

This page: How to set up ethernet.

Introduction

Ethernet is the protocol used to communicate between all the components. It uses the auto-
generated Ethernet driver code from cubeMX to use the physical Ethernet peripheral. It also
uses LWIP to do the lowest levels of packet handling. Lastly, we use freeRTOS for multi threading.
The current implementation cannot work without it.

CubeMX

CubeMX is used to automatically generate setup code for the stm32. To use Ethernet you have to
set up a few things in cubeMX.

To write this driver | mostly used videos from ControllersTech on YouTube. The most useful video is

STM32 Ethernet (Part 1): How to configure Ethernet peripheral and perform successful ping test [1].
So if you do not understand anything, watch that video.

1) ETH

ETH is under connectivity in cubeMX. It sets up the Ethernet peripheral. Set it to RMIT mode.

ETH Mode and Configuration :

Mode | RMII v

[ Activate Rx Err signal

[J Activate Tx Err signal


https://www.youtube.com/watch?v=8r8w6mgSn1A&t=907s
https://bookstack.roboteamtwente.nl/uploads/images/gallery/2026-04/dceafbeelding.png

NVIC > NVIC

Turn on Ethernet global interrupt in NVIC settings.

NVIC Mode and Configuration

Configuration
S NVICH & Code generation

4
]

Pre-fetch fault, memory access fault 0 0
Undefined instruction or illegal state 0 0
EXTI line[15:10] interrupts 5 0
; . ) 0
Ethernet global interrupt 5 0
0

FPU global interrupt [ s 0
HSEM1 global interrupt O s 0

ETH > GPIO settings

When Ethernet is enabled, the pins should automatically be configured according to the
below schematic. This can be wrong, please confirm it!

Setup all the PINS like it is done in the PIN schematic (Download: MB1364-H753ZI-C01 Board

schematic, pg. 6) [2].

VDD MCU
R42LR4GIRAO[RATIRAS
10K3 10831088 1K 3 10K
U1s
PG11 6
N o0 Po13 71 0o
RMIL TXDI_— 1813 8 | Txp1
T D pcs mfs  um g | Jp—
g ZR.M]IRXD? PC5 RRSw 3R . mlﬁggﬁ LED1
5 B 10K 10
| RXER/PHYADO LED2
(O GRS DV —2AL w23R 11 | CcRS DV/MODE2
pC1 13
FMIT MDC MDC
RMIT MDIO _—22 12 | Mo
SBTg 15
NRST aRST
RMII REF CLK — 21 _F38,,, 33R 14 | INT/REFCLKO
+ XTAL2
| RS0 | XTAL 1/CLKIN
I | l_—sl LpF N OR LANS742ACZ-TR
g =
- N[
o
C 2016SA 25MHz
HEE
c7s =
’ |
||P_||
5.6F



https://bookstack.roboteamtwente.nl/uploads/images/gallery/2026-04/oqlafbeelding.png
https://www.st.com/en/evaluation-tools/nucleo-h753zi.html#cad-resources
https://www.st.com/resource/en/schematic_pack/mb1364-h753zi-c01-schematic.pdf
https://www.st.com/resource/en/schematic_pack/mb1364-h753zi-c01-schematic.pdf
https://bookstack.roboteamtwente.nl/uploads/images/gallery/2026-04/gxsafbeelding.png

& Parameter Settlngs @ User Constants | @ NVIC Settings & GPIO Settings

MWMM
ETH_REF_CLK /a Alternate Functi... No pull-up ..
PA2 ETH_MDIO /a n/a Alternate Functi... No pull-up ... Low n/a |:|
PAT ETH_CRS_DV /a n/a Alternate Functi... No pull-up ... Low n/a [l
PB13 ETH_TXD1 /a n/a Alternate Functi... No pull-up ... Low n/a O
PC1 ETH_MDC /a n/a Alternate Functi... No pull-up ... Low n/a [l
PC4 ETH_RXDO /a n/a Alternate Functi... No pull-up ... Low n/a O
PC5 ETH_RXD1 /a n/a Alternate Functi... No pull-up ... Low n/a (|
PG11 ETH_TX_EN /a n/a Alternate Functi... No pull-up ... Low n/a O
PG13 ETH_TXDO /a n/a Alternate Functi... No pull-up ... Low n/a (|

Troubleshooting: Pins not set as schematic

If any of the pins are not as in the schematic, refer to the above information. You can
click each pin in CubeMX and choose the correct function (e.g. ETH_RXDO), the other
(incorrect) pin will be automatically disabled.

2) LWIP

LWIP is a middleware generated by cubeMX. You can find it under middleware.

LWIP > Platform Settings

Set up LAN8742, to signal that that is the physical Ethernet driver you use.
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LWIP Mode and Configuration N

»

Enabled

Configuration

Reset Configuration
@ Checksum & Debug @ User Constants & Platform Settings

@ SNTP/SMTP @ MDNS/TFTP @ Perf/Checks @ Statistics

@ General Settings @ Key Options

¢ Platform proposal

-BSP
Name IPs or Components Found Solutions BSP API
Driver_PHY| LANB742 v|  |Lane742 v |[BSP_COMPONENT_DRIVES

LWIP > General settings

LWIP Mode and Configuration

Configuration

q
;

Reset Configuration

® Platform Settings
& Perf/Checks & Statistics & Checksum & Debug

& HTTPD & SNMP & SNTP/SMTP & MDNS/TFTP

& General Settings & Key Options & PPP & IPv6
Configure the below parameters :

|
> LwlIP Version
~ |Pv4 - DHCP Options
LWIP_DHCP (DHCP ..
~ |P Address Settings
* IP_ADDRESS (IP Ad...J 000.000.000.000
* NETMASK_ADDRES...J| 000.000.000.000
* GATEWAY _ADDRES..| 000.000.000.000

Q

The most important configurations here are the DHCP (DHCP = Disabled) and IP address settings.
The IP address settings don't matter, they will be overwritten in a configuration file in the code.

LWIP > Key options

The most important part of the tab Key options is to check if LWIP_ARP = Enabled. You also need to
keep track of the MEM SIZE (Heap Memory Size). Start with a value of 1024*16 bytes.
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LWIP_RAM HEAP_ POINTER should be 0x30004900 such that the heap doesn't overlap different memory.
That is the value | use, but it can be changed if need be.
Lastly, you need to add ETHARP_SUPPORT STATIC ENTRIES = Enabled. This is only shown when you turn

on Show Advanced Parameters.

=ResorConbguaion

® Checksum @ User Constants @ Platform Settings
@ SNTP/SMTP ® MDNSITFTP @® Per/Checks
@ General Settings ® Key Options & PPP & HTTPD
Configure the below parameters :
heap [] Show Advanced Parameters ﬁ
 Infrastructure - Heap and Memory Pools Options
MEM_SIZE (Heap Memory Size) 1{124*16 Byte(s)
LWIP_RAM HEAP POINTER (RAM Heap P... {x3HHO0 I

@ Platform Settings

Configure the below parameters :
| (©) ) Show Advanced Parameters ()

FPBUF_POOL BUFSIZE (Size of each pb... 592 Byte(s)
~ |Pwd - ARP Options

WP _ARF (ARF Functionality) Enabled
ARP_TABLE_SIZE (Mumber of Active M... 10
ARP_MAXAGE [Time for Valid ARF Entry] 304 '

ARP_QUEUVEING (Multiple Outgoing Que... Disabled
ARP_QUEUE_LEM [Max ARP Queue Le_. 3

ETHARF_SUPFPORT_WLAM {Recemwng E... Disabled
LwWIP _ETHERMET (Ethemet Module) Enabled
ETH_FPAD SIZE (Bytes Added before Et... {F Byte(s]
ETHARF_SUPFORT_STATIC_EMNTRIES ... Enahbled
ETHARF_TABLE _MATCH_METIF [Supp... Enahbled

3) CORTEX M7

You can find CORTEX_M7 under System Core.

CORTEX_M7 > Parameter Settings

Turn on CPU ICache and CPU DCache.
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& Parameter Settings| ® User Constants

jConfigure the below parameters :

Q ‘:’_-'--‘e;.* rch (Ctrl+F) l

v Speculation default mode Settings
Speculation default mode Enabled
~ Cortex Interface Settings
CPU ICache Enabled
CPU DCache Enabled

Setup memory protection like seen below:

‘ & ParameterSettings™ & User Constants
Configure the below parameters : ‘

ofseercn @) | @ O
MPU Control Mode Background Region Privileged accesses only + MPU Disablegl
~ Cortex Memory Protection Unit Region 0 Settings
MPU Region Enabled
MPU Region Base Address 0x30000000
MPU Region Size 32KB
MPU SubRegion Disable 0x0
MPU TEX field level level 1
MPU Access Permission ALL ACCESS PERMITTED
MPU Instruction Access DISABLE
MPU Shareability Permission ENABLE
MPU Cacheable Permission DISABLE
MPU Bufferable Permission DISABLE
~ Cortex Memory Protection Unit Region 1 Settings
MPU Region Disabled

o SRR I I SO T T L.

The MPU Region Base Address is the address of the first Rx descriptor (ETH > Parameter Settings >
General). The MPU region size is calculated using heap memory size and the RX buffers. Watch the

video [1] mentioned above for more information.

=~ General : Ethernet Configuration

Warning Ethernet RX and Tx ¢
Note PHY Driver must be ¢
Ethernet MAC Address 00:80:E1:00:00:00
Tx Descriptor Length 4

First Tx Descriptor Address 0x30000080
Rx Descriptor Length

First Rx Descriptor Address

Rx Buffers Address X

Rx Buffers Length 1536
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4) FreeRTOS

Freertos is automatically integrated in LWIP if you turn it on in cubeMX. It does not have to be
modified, it just has to be turned on. Make sure you use CMSIS V2, because V1 did not work well.

FREERTOS Mode and Configuration :

Interface |CMSIS_V2 ~

NOTE: when you use FreeRTOS, you will have to select another SYS Timebase Source.
Go to SYS > Timebase Source and select any of the free timers, just make sure it is NOT
SysTick. Make sure you do not use that timer for any other activities.

Make sure you set your TOTAL HEAP_SIZE to a sufficient number. When it is not big enough, the
threads that you will create using FreeRTOS will suffocate and not work. This will also not give you
any errors so watch out for it!

\Configure the below parameters :

TOTAL_HEAP_SIZE
Memory Management sc... heap_4

@
“ Hook function related definitions
USE_IDLE_HOOK Disabled
TOTAL_HEAP_SIZE .

TOTAL_HEAP_SIZE must be between 512 Bytes and 864 KBytes.
Diagnostic:

The Code

After you generate the code for your board, you can look through networking component, in the
ethernet.h file, to see all public Ethernet functions.
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‘ For a full guide of how to use Ethernet, | refer you to Driver usage [3].

Resources

1. STM32 Ethernet (Part 1): How to configure Ethernet peripheral and perform successful

ping test
2. PIN schematic (Download: MB1364-H753ZI-C01 Board schematic, pg. 6)

3. Driver usage
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